













































































Manure Rate  Wheat Fresh  Wheat Compost  Corn Fresh  Corn Compost 
(g/kg)  (t/ha)  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐N Rate (mg/kg)‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
30  60  216  474  219  312 
60  120  432  948  438  624 
90  180  648  1422  657  936 
120  240  864  1896  876  1248 
 
 
 
  DDGS wheat manure tended to produce the highest canola biomass yield.  At lower rates of 
manure addition, composted manure tended to result in higher yield than fresh manure (Figure 3).  The 
concentrated nutrients in the composted manure may have produced a toxic effect when added at the 
higher rates.    
 
 
Figure 3 – Mean dry plant biomass (g) for each manure type at the five different rates. Bars represent standard error.  
  The N recovered by the canola plants was calculated with the following formula from Mooleki et 
al. (2004): 
 
  Crop N recovery increased with increasing manure rate with the DDGS wheat fresh manure and 
the DDGS composted corn manure (Figure 4).  There is a decrease in N recovery in the DDGS composted 
wheat manure at the highest rate of manure addition.  The decrease may be due to a toxic effect of the 
high concentration of nutrients from this manure source.  The DDGS composted corn treatment also 
decreases in N recovery with increasing rate and showed lower N recovery values compared to all other 
treatments.  This manure also had low N content and higher C:N value which would explain the low N 
availability to the plants.   
  Overall low N recovery values (<10%) agree with results of Mooleki et al. (2004) in field trials 
with recovery of fresh cattle manure N in year of application in Saskatchewan. Much of N in cattle 
manure is in organic form and is mineralized slowly over time to plant‐available forms of N such as NO3 
and NH4 (Eghball, 2002). 
  Nitrate and NH4 were in relatively low concentrations in the soil which is expected when manure 
is added because it is mainly organic N.  Soil available NO3 in the 240 t/ha DDGS composted manure 
treatment (mean NO3=10.66 ug/g) was significantly higher than all other treatments.  This was due to 
the decreased plant uptake of N by the plant at the highest rate which can be because of plant toxicity.  
 
 
Mean NH4 ranged from 3.98 ug/g in the control treatment to 8.85 ug/g in the DDGS wheat composted 
treatment at the 60 g/kg rate.       
 
 
. 
Figure 4 – Nitrogen recovery by each of the four types of DDGS manure at four different rates. 
   
  The DDGS wheat composted manure treatment shows similar trends for mean PO4, SO4, EC, and 
OC with increasing levels with increasing rate of manure addition (Figures 4, 5, 6, and 7).  The PO4 levels 
in the soil are relatively high in the DDGS wheat composted manure treatment at the 90 g/kg and 120 
g/kg rates.  The high levels in the soil following the growing season indicates that there is more PO4 in 
the soil than can be taken up by the plant, therefore there is PO4 available to be lost in run‐off or leach 
lower in the soil profile.   
  The organic carbon levels also increase with increasing rate for DDGS composted treatment with 
the 120 g/kg rate being significantly higher than all other treatments (Figure 6).  There are no other 
trends of increasing OC with increasing rate with the other manure types.   
  Soil electrical conductivity (EC) increases with increasing rate in the DDGS wheat composted 
treatment with the 90 g/kg and 120 g/kg rates having significantly increased EC compared to all other 
treatments (Figure 7).  These treatments may show signs of plant toxicity due to the high salts in the 
manure treatments.  Sulphate levels follow the same trend as EC with the DDGS wheat composted 
treatment increasing with increasing rate (Figure 8).    
 
 
. 
Figure 5 ‐ Mean PO4 (ug/g) for each manure type at the five manure rates. Bars represent standard error.  
 
Figure 6 – Mean % organic carbon (OC) for each of the four manure types at the five different rates.  
 
 
. 
Figure 7 – Mean electrical conductivity (uS/cm) of the four different manure types at five rates of application. 
. 
Figure 8 – Mean SO4 (ug/g) for each of the four manure types at five rates of application.  
 
Conclusion 
  DDGS wheat based, composted manures produced the highest canola biomass yields.  
Composted treatments resulted in higher soil residual P levels compared to the fresh manure 
treatments, in line with higher manure P content.  Nitrogen in DDGS wheat manures in general was 
recovered by canola to a greater extent compared to the DDGS corn manures.  DDGS wheat compost 
manure showed a trend of increased EC, OC, P, and S with increasing rates.  Optimum rate of DDGS 
manure will be influenced by feed grain source and manure processing. 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